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grain of any 100-speed slide film. It delivers outstanding color accuracy, and details 
A Kodak Moment. so sharp, nothing will go unnoticed. Not even a chameleon. 
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The Zoo’s oldest and newest birds, 
environmentally friendly coffee, 

gazelle baby, a call for volunteers 
(and linens), upcoming events, 


and more. 
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AT THE Zoo 
Playful and vocal, the Zoo’s Asian 


small-clawed otters are a favorite 


of visitors and a challenge 


for their keepers. Monkeys and a bear gather by a tree in this 
Egyptian painting of color on gold, circa 1335. 
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history, and looks to its uncertain future. 
ey: MANATEES! SUPREMELY ADAPTED, 
SERIOUSLY ENDANGERED 
ve 9 David Salvesen 


ee ee eer Threatened by human activities, the world’s mana- 


The world’s largest protected tees keep swimming into trouble. Efforts and acci- 


tee rest vert ean tena dents in Florida highlight the plight of these gentle 


widespread problem, beasts. 
greeting card recycling, and 


naming possums. 
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advance the welfare of its animals. 
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1997: [HE YEAR IN REVIEW 

In 1997, Friends of the National Zoo continued to diversify its efforts to better 
support the National Zoo, to improve the Zoo experience for visitors, and to serve 
its members. It was a very busy year and we are proud of our accomplishments. 

One of the most exciting new additions for FONZ members in 1997 was the 
wildly popular Snore and Roar program. Kids and adults alike found camping out 
overnight at the Zoo great fun while they learned about the Zoo’s animals. Snore 
and Roar even attracted widespread media attention: It was covered in The Wash- 
ington Post, on ABC’s Good Morning America, and even on Japan’s TV Asahi. 

To attract new members to FONZ, we held our first “Be a FONZ Month” in 
October, complete with an exciting new Annual Meeting format and a big FONZ 
Open House and Volunteer Fair. Thanks to this effort, we welcomed nearly 1,000 
new families to the FONZ extended family. 

New members often mean new volunteers, whose help is always needed and is 
of inestimable value to the Zoo. In 1997, 1,400 volunteers contributed 81,500 
hours to the Zoo. Volunteers worked in diverse areas, from staffing new interpre- 
tive programs in the Great Ape and Bird houses to creating educational activities 
for spring’s new Panda Days, to coordinating fundraising events such as ZooFari, 
ZooFari for Kids, and the Wildlife Art Festival. These three events raised more _ 
money than ever before for Zoo conservation, education, and exhibition programs, 
netting $300,000, $34,000, and $80,000, respectively. 

Such high revenues owe a lot to growing corporate support. FONZ is also team- 
ing up with corporations in other endeavors. For instance, we introduced a FONZ 
Visa Card with Chevy Chase Bank, and worked with Adworks (whose services are 
pro bono) and GEICO to produce a series of full-page ads in The Washington Post 
encouraging people to visit the Zoo and to join FONZ. 

To increase the concessions revenues that help support so many Zoo programs, 
we franchised a National Zoo Store at the newly renovated National Airport, kept 
a Zoo Store open year around at Fair Oaks, and opened two holiday shops, one at 
White Flint and another at Union Station. We are also putting the finishing touch- 
es on our Zoo Store Online, which you will soon be able to reach from 
www.fonz.org. We added new items to our food menus, the most popular being 
that wonderfully sticky cotton candy. We also increased our ability to cater corpo- 
rate parties at the Zoo, which we hope will eventually prove a significant source of 
income. 

We were thrilled to begin this year a new Zoo Shuttle that runs to and from the 
Woodley Park Metro stop during busy periods. Visitors find that avoiding some of 
the walking really adds to their enjoyment of the Zoo. To better accommodate 
thousands of visiting school children, we also expanded the amount of parking 
available for school buses. 

Along with these new efforts, “old” ones continued to be pursued. Participation 
in classes, camps, and other programs for members grew in 1997. We reached 
thousands of teachers and students with our education programs. We helped to 
make each of the Zoo’s three million visitors enjoy their time at the Zoo. All to- 
gether, FONZ provided about $2.5 million in support to the National Zoo. 

Our staff, our volunteers, and our Board are responsible for making 1997 an ex- 
cellent year for FONZ. We are grateful to them, and to our loyal members for 
their support and encouragement as we look forward to an even better 1998. 


Sincerely, 


ON sag Daheerruncun 


William H. Berman 
President 
Friends of the National Zoo 
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One chimpanzee chews the bitter pith of Vernonia amygdalina 
(top), and another swallows an Aspilia leaf (bottom). 


Pausing only to wipe the feverish sweat from her brow, the Wa- 
Tongwe woman finishes crushing a few leaves and stems a fellow 
tribe member brought her from the mujonso, or “bitter leaf,” 
tree. She soaks them in a bowl of cold water while her stomach 
aches with a dull pain. Closing her eyes and grimacing in antici- 
pation of the liquid’s foul taste, she holds her nose and gulps 
down the bitter elixir, hoping this reliable remedy will rid her of 
the intestinal pain that’s plagued her for days. 

Nearby, in Tanzania’s Mahale Mountains National Park, a 
lethargic chimpanzee suffering from diarrhea and malaise slowly 
pulls a young shoot off a small tree called Vernonia amygdalina. 
She peels away the shoot’s bark and leaves with her teeth, and be- 
gins chewing on the succulent pith. Swallowing the juice, she spits 
out most of the fibers, then continues to chew and swallow a few 
more stalks for half an hour. 

Recovered within 24 hours, both of these females resume busi- 
ness as usual. They were both suffering the effects of an intestinal 
parasite infection. And, in case you haven’t guessed, they both ate 
from the same tree. 

Back by popular demand, the revival of herbal medicine among 
industrialized nations is challenging the modern pharmacological 
market while captivating the interest of scientists in numerous 
fields. Tired, perhaps, of expensive, highly synthetic drugs, we 
look to traditional healers in faraway places to share their time- 
tested therapies. The majority of the world’s population, in fact, 
still relies on traditional medicines to some degree for their basic 
health care. Some scientists feel this is a valid method of finding 
cures for certain diseases. Others believe we should head straight 
for the jungle and see what leafy remedies animals are munching 
on. After all, isn’t it possible that people learned about self-heal- 
ing by watching their wild neighbors? “The probability that ani- 
mals may have something to teach us about the medicinal use of 
plants is quite high,” says primatologist Michael Huffman at the 
Kyoto University of Japan. Actually, the idea’s hardly been ig- 
nored. In fact, an entirely new field, sometimes called “zoophar- 
macognosy” (zoh-oh-farm-a-cog-na-see), has evolved from the 
onslaught of diverse research on self-medicative behavior in ani- 
mals over the past two decades. Animal behaviorists, ecologists, 
pharmacologists, anthropologists, geochemists, and parasitolo- 
gists have all contributed to this truly multi-faceted discipline. 

Huffman is one of the pioneers of zoopharmacognosy, thanks 
to his observations in 1987 of an animal—the chimp described 
earlier—attempting to heal herself. Intrigued by her speedy recov- 
ery and curious about the cause of her illness, Huffman analyzed 
the chimp’s dung and found the intestinal parasite Oesophagosto- 
mum stephanostomum to be the most likely explanation for her 
symptoms. What’s more, he found lower levels of the worm in 
another female chimp’s excretions 20 hours after she ate the bitter 
pith from a Vernonia tree. This prompted him to collaborate with | : 
researchers in Japan, Canada, France, and the United Kingdom to r oo a 
find out what, if anything, the plant contained that might have — | 
killed the worms. 

Huffman and his colleagues made an important discovery: | 
They isolated an entirely new class of compounds from the pith, a. -. g —— — 
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one of which, vernonioside B1, was found to possess antipara- 
sitic, antitumor, and antibacterial properties. What’s more, the 
leaves contain high levels of a well-known class of poisonous 
compounds found only in minute amounts in the pith. While 
these substances are also antiparasitic, they are likely toxic to the 
chimps. Vernonia amygdalina is not a regular part of the chim- 
panzee diet, and when it is eaten, it’s often in small amounts, by 
chimps that appear ill. For these reasons, Huffman believes that 
they consume the plant for its medicinal rather than nutritional 
benefits. His work was the first to verify illness in an animal that 
showed improvement after eating a known medicinal plant. Inter- 
estingly, Vernonia amygdalina has more than 25 known medici- 
nal uses among the peoples of sub-Saharan Africa, about half of 
them for intestinal and parasitic ailments. People have learned to 
use the pith, leaves, and roots, probably because the more toxic 
compounds have been selectively bred out of Vernonia that is cul- 
tivated in gardens. 


A Leaf a Day Keeps the Worms Away 

Most of us probably encounter a bitter-tasting form of medicine 
at some point in our lives. We seem convinced that the worse it 
tastes, the faster our recovery. Yet imagine swallowing whole a 
large leaf whose surface is covered with short, bristly hairs. Cring- 
ing at the thought? Primates usually don’t when they ingest the 
leaves of certain members of 13 botanical families native to equa- 
torial Africa. In 1972, Harvard University anthropologist Richard 
Wrangham began investigating this odd form of leaf-eating in 
Tanzania. 

Gombe National Forest hosted this feast on foliage, where 
chimpanzees searched for plants of the Aspilia genus, a branch of 
the sunflower family. According to Wrangham, they sought the 
plants just after dawn. Upon locating a patch of leaves, the 
chimps would pick and eat them one at a time, taking much 
longer with them than with other leaves and fruits. Huffman, of 
the Vernonia study, says, “It’s really quite interesting to see, and 
completely different from the same individual taking a handful of 
smooth leaves and chomping them all down in a few bites.” Being 
careful not to chew, the chimps folded the leaves, rolled them 
around in their mouths, then finally gulped them down. Even 
when tasty, ripe fruits grew plentifully nearby, the chimps still 
sought the leaves on occasion. And what’s more puzzling is the 
fact that the leaves were later excreted whole, completely undi- 
gested. 

Why go to all this trouble to find Aspilia leaves? After all, they 
are difficult to swallow, other food is usually available, and 
spending the time and energy to find them does not always justify 
their use simply as food. For several reasons, scientists think that 
chimpanzees eat this plant to exploit its medicinal properties. 
First, chimps consume more of these leaves during the rainy sea- 
son, when parasitic larvae abound and there is increased risk of 
infection. Second, swallowing the leaves whole rather than chew- 
ing them provides no nutritional benefit to the animals, as they 
pass through the animal undigested. Third, the leaves are not a 
regular component of the chimps’ diet. Fourth, although it is not 
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Zanzibar’s red colobus monkeys likely gnaw charcoal to detoxify 
their diet. 


certain that healthy animals never eat the leaves, infected animals 
have frequently been seen swallowing Aspilia. And let’s not forget 
to mention that chimps aren’t the only ones to seek these leaves: 
Africans use them, and other parts of the Aspilia plant, for a wide 
variety of illnesses such as lumbago, sciatica, scurvy, malaria, and 
rheumatism. 

Experts are now searching for answers to the bigger question: 
What is the mechanism by which leaf swallowing acts against 
parasites? One analysis showed Aspilia leaves to contain a bright 
red oil known as thiarubrine-A, a compound clinically proven to 
kill parasites, viruses, fungi, and bacteria. However, all other at- 
tempts to find thiarubrine-A in the leaves of Aspilia, or any other 
plant species swallowed, have failed. Huffman doesn’t doubt that 
there is a medicative function behind leaf swallowing behavior. 
His theory about how it gets rid of worms revolves around the 
hairiness of the leaves. Huffman found live worms in chimp feces 
stuck “like Velcro” to leaf hairs and trapped within the folds. He 
speculates that worms may become attached to the leaves or 
somehow enticed into the folds during digestion, taking a “magic 
carpet ride” through the gastrointestinal tract, eventually to be 
excreted from the body. Chemicals in the plant may also decrease 
the ability of the parasites to adhere to the intestine, making it 
easier for them to be swept out by the leaves. Scientists are not yet 
certain just how leaf swallowing improves the health of chim- 
panzees, but the idea has sparked such interest in the scientific 
community that answers should be just around the corner. 

To date, experts have documented 30 plant species whose hairy 
leaves are “swallowed whole,” not just by chimpanzees (Pan 
troglodytes), but by pygmy chimps, or “bonobos” (Pan paniscus), 
and eastern lowland gorillas (Gorilla gorilla graueri). These great 
apes, of course, share their forest pharmacy with another impor- 
tant primate: Homo sapiens. Ill human and non-human primates 
alike reach for the leaves of several plants in the genera Rubia, 
Aneilema, Lippia, and Ficus, among other roughly surfaced plants 
of sub-Saharan Africa. While apes swallow leaves whole and may 
use leaf texture to their advantage, humans do not. Rubia cordi- 
folia is the antiparasitic plant Ugandans use to relieve stomach ail- 
ments. Traditionally, people of that country also rely on Aneilema 
aequinoctiale for fevers, earaches, and to stop bleeding. As Huff- 
man did with Aspilia, Wrangham verified that chimpanzees swal- 
lowing whole leaves of these two plants had parasitic infections. 
Lippia plicata is ingested by Africans for more serious threats 
such as dysentery and malaria. And in Tanzania, Ficus exasperata 
is the preferred antidote for ulcer sufferers. Although animals and 
people commonly select the same species but different plant parts 
for medicinal use, we don’t yet know that they are treating identi- 
cal symptoms. 


Charcoal Cures and Fruit Fix-Alls 

Furry jungle inhabitants have more to contend with than just par- 
asites and microbes. Some of the most nutritious plants they eat 
also contain more or less toxic substances called secondary com- 
pounds. These compounds are not required by the plant for its 
basic metabolism; they are considered to be a defense mechanism 
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against hungry herbivores. Red colobus monkeys (Procolobus 
pennantii kirkii) on Zanzibar Island, Tanzania, must deal with 
such substances because they prefer leaves of the exotic Indian al- 
mond and mango trees. Abundant in the monkeys’ habitat, these 
trees yield leaves high in protein. However, they’re also high in 
secondary compounds called phenols, which interfere with the 
monkeys’ digestion. 

What could these animals eat to counteract the toxicity of the 
leaves while retaining their nutritional benefits? Try taking a bite 
out of a charcoal briquette and you'll have the answer! Between 
1991 and 1996, anthropologist Thomas Struhsaker of Duke Uni- 
versity studied the interesting feeding behavior of the Tanzanian 
red colobus. He observed the animals eating charcoal from 
charred stumps, logs, and branches, as well as from human kilns. 
“They really go after the charcoal,” he recalls, amused. “Bigger 
monkeys try to take charcoal away from smaller ones. And they 
come down from the trees to grab pieces much bigger than they 
can possibly eat, carrying it off with two hands.” Subsequent 
analysis by his colleague, University of Wyoming chemist David 
Cooney, showed that the study site’s charcoal had a high adsorp- 
tive capacity for phenols. This means that the toxic phenols ad- 
here to the charcoals, while proteins, important for the body’s 
growth and repair systems, remain free for absorption by the 
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Gorillas enjoy tasty Aframomum angustifolium fruits (top) but 
have to adjust to their bacteria-killing properties. 


digestive tract. Interestingly, birth rates and population densities 
of the red colobus are significantly higher where almond and 
mango trees plus charcoal are available than where charcoal is 
not. While charcoal eating is relatively rare, geophagy, or soil 
consumption, occurs widely among many primates. Clay and 
charcoal have large adsorptive surface areas enabling them to 
buffer the stomach against toxic compounds. Worldwide, people 
also use charcoal to inactivate lethal substances and prevent in- 
testinal infections. 

The sweet red fruits of Aframomum angustifolium favored by 
mountain gorillas (Gorilla gorilla beringei) in southwestern Ugan- 
da are not nearly as unpleasant to the mouth as charcoal or hairy 
leaves; nor do they contain toxic secondary compounds. Howev- 
er, according to biologist John Berry at Cornell University, this 
fruit’s antimicrobial properties actually pose a digestive threat to 
the normal, healthy population of microorganisms found in the 
gorilla’s gut. After eating fruits of this wild ginger, antibacterial 
compounds in the plant can temporarily damage these microbes, 
in turn upsetting the gorilla’s digestive system if they aren’t al- 
ready a regular part of the diet. Evidence shows that the gorilla’s 
microbiota have developed resistance to the biologically active 
components of the plant in areas where it is commonly eaten—an 
adaptation that is critical in preventing infections of the digestive 
system. Berry suggests gorillas can maintain their healthy mi- 
croorganisms while retaining the nutritional benefits of the tasty 
fruits. Aframomum angustifolium, therefore, plays a very impor- : | 
tant role in maintaining the health of gorillas. “The first line of . . 
defense,” comments Berry, “is controlling the bacteria that al- . : 
ready exist in the body.” 


b) 


Avian Elixirs _ | 
Another animal that probably fights toxins with bacteria is the — . . ee 
hoatzin (Opisthocomus hoazin), a bird native to northern South 
America. Hoatzins digest their food more like cows than cuckoos, 

their most closely related cousins. In most birds, the crop is a di- 
gestive organ used for storage and the grinding of common foods 
such as seeds or insects. The folivorous, or leaf-eating, hoatzin, 
however, uses specialized bacteria in the crop to break down 
hard-to-digest leafy plant material. This is reminiscent of the 
cow’s compartmentalized stomach, where bacterial fermentation 
of ingested food takes place. Research indicates that the bird’s gut 
bacteria also neutralize toxic secondary compounds found in the 
plants it eats. And scientists speculate that the hoatzin’s microflo- 
ra benefit the bird in another important way: Bacteria may take 
up toxins for later use against foreign microbes. Indeed, the birds 
harbor surprisingly few harmful bacteria or other disease-causing 
organisms. 

Unlike the hoatzin, European starlings (Sturnus vulgaris) face 
serious pressure from pathogens and parasites. Studies by biolo- 
gist Larry Clark show that by lining their nests with select fresh 
vegetation, these birds are protecting themselves from a myriad of 
possible infections. Wild carrot (Dauscus carota), for example, 
kills fowl mites in starling nests, although the precise mechanism 
by which this occurs is not known. The carrot contains the 
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European starlings (bottom) gather a variety of materials to line 
their nest, including fresh vegetation that scientists believe repels 
parasites. 


steroid B-sitosterol, a compound that repels mites and inhibits 
their egg-laying abilities. This compound is also found in leaves of 
the margosa tree (Azadirachta indica), from which house spar- 
rows often gather material to line their nests, and which some 
Native Americans employ as a tick repellent. Other chemicals in 
the plant may disrupt the mites’ feeding behavior, or delay mite 
development and colonization within the nest. How starlings 
know to choose parasite-deterring plants like the wild carrot re- 
mains a bigger mystery. 


Fur-Rubbing Frenzy 

In the early 1990s, Mary Baker, an anthropologist at the Univer- 
sity of California, Riverside, studied another possibly self-med- 
icating behavior among white-faced capuchin monkeys (Cebus 
capucinus). On the southeastern edge of the Nicoya Peninsula, 
Costa Rica, she witnessed monkeys breaking open the fruits of 
certain species of Citrus plants, and rubbing the pulp and juice 
into their fur. They also tore stems, leaves, and seed pods from 
Clematis dioica, Piper marginatum, and Sloanea terniflorastems, 
respectively. They mixed these pungent plants with saliva and vig- 
orously rubbed them in as well. The purpose? Local inhabitants 
use three of the plant genera they selected—Citrus, Clematis, and 
Piper—to treat skin irritations or repel insects. Indeed, these 
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Female African elephants (top) may feed on a tree in the 
Boraginaceae family to induce labor. 


botanicals contain secondary compounds with healing and insect- 
repelling characteristics. Baker also observed that fur-rubbing be- 
havior becomes more frequent when temperatures and humidity 
rise during the rainy season. This may be due to the correspond- 
ing increase in the risk of bacterial or fungal infections. 

Capuchin monkeys are not the only mammals that exhibit this 
behavior: Bears fur-rub as well. Instead of heading for the nearest 
cosmetic counter, they have seemingly developed their own insect- 
repelling facial from “genuine forest botanicals.” Unpublished ev- 
idence suggests that North American brown bears (Ursus arctos) 
chew the root of Ligusticum porteri, or “bear root,” making a 
paste of the plant and saliva that they rub on their faces. Accord- 
ing to the folklore of southwestern Navajos, the bear by example 
gave the tribe this root from the carrot family for treating stom- 
achaches and infections. Ligusticum porteri contains coumarins— 
fragrant organic compounds—that may repel insects when 
topically applied. Interestingly, animals may also fur-rub each 
other to develop relationships among themselves and establish a 
group scent. 


Reproductive Remedies 

Animals may have “stumbled” upon a wealth of ways to control 
reproduction, and scientists believe recent discoveries are only the 
tip of the iceberg. According to World Wildlife Fund scientist 
Holly Dublin, African elephants (Loxodonta africana) seek a par- 
ticular species of tree, possibly to induce labor. Dublin followed a 
pregnant elephant for more than a year in East Africa, and ob- 
served that the elephant followed a strictly uniform diet and pat- 
tern of daily behavior until near the end of gestation. At that time, 
the elephant walked 17 miles in one day—many more than her 
usual three—and ate a tree of the Boraginaceae family from 
leaves to trunk! Four days later she gave birth to a healthy calf. 
Dublin found that Kenyan women brew a tea from the leaves of 
this tree to induce labor. She believes this is more than just coinci- 
dence, as does University of Wisconsin anthropologist Karen Stri- 
er about her own research. Strier found that, at different times, 
muriqui monkeys (Brachyteles arachnoides) of Brazil go out of 
their way to eat the leaves of Apuleia leiocarpa and Platypodium 
elegans, and the fruit of Enterlobium contortisiliquim (monkey’s 
ear). The first two plants contain isoflavanoids, which are com- 
pounds similar to estrogen. Ingesting the leaves may increase es- 
trogen levels in the body, thereby decreasing fertility. 
Alternatively, eating monkey’s ear may increase the monkey’s 
chances of becoming pregnant because the plant contains a pre- 
cursor to progesterone (the “pregnancy hormone”) called stig- 
masterol. 

Another fascinating finding involves the possible influence of 
diet on the sex of offspring among Costa Rican howler monkeys 
(Alouatta palliata). Kenneth Glander, director of the Duke Uni- 
versity Primate Research Center, and another zoopharmacognosy 
pioneer, recorded statistically improbable numbers of same-sex 
offspring born to howlers: One female delivered males eight out 
of nine times; another female delivered four out of four males; yet 
another had females in four births out of five. It is known that X 
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Costa Rican howler monkeys (bottom) may determine their off- 
springs’ sex by eating certain plants. 


chromosomes carry an electropositive charge while Y chromo- 
somes carry an electronegative charge. If a charge is produced in 
the birth canal—perhaps by chemicals in plants eaten—the envi- 
ronment there would be hospitable to one or the other type of 
chromosomes. 

Indeed, Glander found significant differences in electric poten- 
tial between the monkey’s cervix and the entrance to the birth 
canal, indicating the production of such a charge. If plants were 
found to be responsible for this change, it would imply that 
howlers may have some control over determining the sex of their 
young. Giving birth to males could offer a female howler a status 
advantage because all males are potential troop leaders. In other 
situations, she may best pass on her genes by producing daughters 
to mate with the alpha (head) male. Are howler monkeys med- 
dling with the mechanisms of evolution? It is possible that the sce- 
narios described above may be conferring an evolutionary 
advantage to particular individuals. 

Self-medication in animals remains a field with endless unex- 
plored avenues. The highly debated subject prompts questions 
such as “Do animals really know how to cure their own ail- 
ments?” and “How did this behavior begin?” Washington Uni- 
versity biologist Jane Phillips-Conroy, who studied 
self-medication in baboons, says, “Just because a monkey eats a 
particular plant doesn’t mean he knows it’s medicinal. We need 
more definitive studies like those of Huffman, with actual proof 
that particular plants are effective against particular illnesses.” 

Scientists agree that understanding the process of self-medica- 
tion in animals has many important implications for humans. 
Huffman emphasizes the tangible benefits and need for conserv- 
ing the habitats in which medicinal plants flourish along with the 
animals that use them. “Some are interested in just finding new 
patentable chemical compounds [for use in human medicines], 
but that’s only one part of it,” he comments. “These animals live 
in an environment where they’re faced every season with the 
threat of reinfection by parasites. They may have found ways to 
control these infections without creating resistance to the chemi- 
cals or other means they use, and we have much to learn about 
how they do this.” 

Further exploration in the field of zoopharmacognosy would 
: _ teach us more about behavior, botany, and medicine, all areas in 

which we may apply our knowledge to benefit future genera- 
tions—but without wildlife or habitats, there will be little to 
study. According to Huffman, “With growing chemoresistance to 
the Western world’s current arsenal of antibiotics and an- 
thelmintics [antiparasitics], we cannot afford to let that potential 
source of knowledge disappear.” 

Jennifer A. Biser, a recent FONZ intern, is pursuing graduate 
education in conservation biology. 
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Surprisingly graceful and swift, a manatee can maintain a cruising speed of 16 miles per hour. 


It’s hard to imagine how a manatee—a 
1,000-pound creature with a body like a 
fat cucumber and a face packed with 
wrinkles and whiskers—could be mistak- 
en for a mermaid. But apparently some 
European sailors did just that, perhaps 
suffering from the deprivations of pro- 
longed sea voyages, or maybe from a lack 
of spectacles. The legendary alluring qual- 
ities of manatees are also reflected in the 
name of the order to which they belong: 
Sirenia, after the sea nymphs of Homer’s 
Odyssey, whose mesmerizing songs lured 
wayward seafarers to their deaths. Unfor- 
tunately, now and in the past, seafarers 
have often been the ones killing manatees, 
a situation conservationists are struggling 
to control before these graceful, gentle 
mammals are gone. 

Manatees, along with their cousin the 
dugong, are also known as sea cows, and 
this name is apt. Like cows, manatees 
spend most of their time eating and rest- 
ing, inhabiting shallow, slow-moving 


rivers, estuaries, bays, and canals rather 
than grassy pastures. For six to eight 
hours each day, manatees graze on float- 
ing vegetation, sea grasses, and freshwater 
plants. In that time, a manatee consumes 
an amount of vegetation equivalent to 
about 11 percent of its body weight. With 
the usually 10-to 12-foot-long manatees 
weighing anywhere from 800 to 3,500 
pounds, that’s between 88 and 385 
pounds of greens a day. 


For all their ponderous appearance, man- 
atees are well adapted to life underwater. 
They can remain under for about 15 min- 
utes when resting and about five minutes 
when active. Nostrils on the upper surface 
of the snout close tightly like valves when 
submerged. Most of the manatees’ bones 
lack marrow, resulting in a dense, heavy 
bone mass that helps them remain sub- 
merged, much like scuba divers carry 
weights to keep from bobbing to the sur- 


face. To adjust their depth, manatees 
change the volume of air in their subma- 
rine-shaped lungs, which lie lengthwise 
just below the surface of the back and run 
about two-thirds of the body length. (This 
is a design flaw for manatees in the mod- 
ern world, as even minor collisions with 
boats can easily damage lungs.) 

Manatees are also surprisingly agile, 
sometimes somersaulting and barrel- 
rolling in the water. While mostly reclu- 
sive and slow moving, they can be very 
playful and, when surprised, quite unpre- 
dictable: When startled, they have been 
known to flip alligators and tip canoes. 
Powered by a fan-shaped tail and steering 
with two small forelimbs, or flippers, 
manatees can maintain a cruising speed of 
16 miles per hour for several hours, with 
a top speed of about 40 miles per hour. 
Their flippers are also used to walk along 
the bottom, to root for rhizomes in the 
mud, and to scoop food into their 
mouths. Flexible upper lips that split 
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down the middle permit each side of the 
manatee’s mouth to move independently, 
like an elephant’s trunk, enabling them to 
manipulate their food efficiently. 
Manatees can live for 60 to 70 years, 
but reproduce slowly. Females reach sexu- 
al maturity as young as three years of age 
and thereafter produce a single calf every 
three to five years, although twins occur 
occasionally. Gestation lasts 13 months. 
Calves, which average about 60 pounds at 
birth, can be born at any time during the 
year. And because they are born with 
teeth, young manatees begin eating plants 
within a few weeks of birth, although they 
will nurse for two years or so. Manatees’ 
large ear bones are highly developed in 
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calves. Vocalizations, which to the human 
ear sound like chirps or squeaks, allow 
mother and calf to communicate and keep 
track of one another. Adults do not seem 
to communicate much vocally. 


Although rather sluggish, manatees pre- 
sent a challenge to would-be predators. 
Their large size, thick, tough skin, and 
lack of fins make it hard for predators to 
get a grip on them. “It’s like trying to take 
a bite out of a big, rolling tire under wa- 
ter,” explains Thomas O’Shea,.a marine 
biologist with the United States Fish & 


Wildlife Service (USFWS). Nonetheless, 
O’Shea suspects that a calf may be taken 


now and then by crocodiles or sharks. 
“But out of hundreds of manatees we 
photographed in Florida, only one 
showed evidence of a shark bite,” he re- 
marks. 

While manatees rarely have to grapple 
with reptile or fish predators, their leisure- 
ly lives of grazing are often interrupted by 
the fast-paced activities of humans. Boats 
pose a great danger to these shallow-wa- 
ter creatures. For example, in Florida and 
other places, many manatees bear the 
scars from close encounters with motor- 
boats, whose slashing propellers lacerate 
the animals’ hides. Many manatees die 
from such encounters. 

Native Americans hunted manatees for 


their flesh, bones, and hides. Early 
colonists used manatees’ fat for lamp oil, 
bones for medicines, and hides for leather. 
Today, manatee hunting has all but 
ceased in the United States, but continues 
in the Caribbean, West Africa, and Cen- 
tral and South America, where in some ar- 
eas. a tradition of eating manatees 
apparently dates back to the Catholic con- 
quistadors, who called manatees fish so 
they could be eaten during Lent. Conser- 
vationists believe this practice is now dy- 
ing out. 

Some hunters have changed their ways 
in order to cash in on ecotourism. In Be- 
lize, which is trying to build a tourism in- 
dustry around manatees, some reformed 
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Florida’s manatee license plate raises money for its official marine mammal. 


poachers are capitalizing on their knowl- 
edge of manatees and charging tourists for 
the chance to get a glimpse of the reclusive 
creatures. Local residents can pocket more 
from guiding tourists to manatee hang- 
outs than from killing the animals. Hunt- 
ing remains a serious threat, however, and 
other dangers have arisen: Manatees 
drown in fish nets, and pollution and 
habitat destruction further threaten them 
throughout their ranges. 


The Power of Moving Teeth 

The aquatic sirenians probably originated 
in the Old World, where their predeces- 
sors were land animals that also gave rise 
to elephants, hyraxes, and perhaps the 
aardvark. Fossil evidence suggests that 
sirenians reached the New World in South 
America about 35 million years ago. To- 
day, the sirenian order includes three 
species of manatees: the West Indian man- 
atee (Trichechus manatus); which occurs 
from the southeastern United States to 
northern Brazil; the West African manatee 
(Trichechus senegalensis), found in coastal 
waterways of western Africa; and the 
Amazonian manatee (Trichechus 
inunguis), which lives in the fresh waters 
of the Amazon River and its tributaries. A 
relative, the dugong (Dugong dugon), in- 
habits the coastal waters of the Indian and 
Pacific oceans. 

All three manatee species and the 
dugong are endangered. A fifth species, 
the Steller’s sea cow (Hydrodamalis gi- 
gas), which grew to more than 30 feet in 
length and weighed several tons, was 
hunted to extinction by 1768—less than 
30 years after it was first described by 
Western explorers in the Bering Strait. 


The Steller’s sea cow was the only sirenian 
to inhabit cold water. 

Until about 15 million years ago, both 
dugongs and manatees inhabited the New 
World. Dugongs colonized the marine wa- 
tceus ol the western “Atlantic and 
Caribbean, while manatees were found in 
the estuaries of South America. About one 
million years ago, however, manatees 
evolved a strategic advantage over 
dugongs: migrating teeth. Manatees grow 
new teeth that migrate from the back of 
the mouth to the front, replacing those 
that are older and worn. This teething 
process takes place throughout manatees’ 
lives. “It’s like continuously having your 
wisdom teeth come in,” observes O’Shea, 
who was former head of USFWS’s Sirenia 
Project, a program that gathers details on 
manatee behavior, ecology, mortality, 
movements, age determination, and other 
facets of manatee life history. 

According to O’Shea, eons ago some 
dugongs became isolated in an inland sea 
in what is now Amazonia. Adapting to 
the high silt levels of the sea and a diet of 
abrasive grasses, these isolated dugongs 
developed their unique tooth replacement 
mechanism and over time evolved into 
manatees. In contrast, dugongs in other 
areas lived on a staple of sea grasses that 
were far less abrasive. Like most mam- 
mals, dugongs grow only two sets of 
teeth. About a million years ago, changes 
in habitats and food plants enabled mana- 
tees to invade the Caribbean and eventu- 
ally outcompete dugongs by the sheer 
force of their chewing power. Today, 
dugongs live only in the Indian Ocean and 
Western Pacific. 
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The Florida Manatee: 

Trying to Keep Warm and Safe 
The Florida manatee (Trichechus manatus 
latirostris), a subspecies of the West Indi- 
an manatee that lives in freshwater and 
saltwater coastal areas of the southeastern 
United States, is one of the world’s most 
studied, and best-loved, sirenians. 

Like their cousins, Florida manatees 
must live in warm waters because their 
slow metabolism leaves them unable to 
metabolize energy fast enough to keep 
warm in water that dips below 68 degrees 
Fahrenheit. So each fall, Florida mana- 
tees—which range far and wide in sum- 
mer—migrate to the warm waters of 


Florida. 
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One of their favorite watering holes is 
the warm springs in Kings Bay at the 
mouth of the Crystal River, where about 
600 million gallons of fresh water flow 
daily from more than 30 natural springs. 
The water temperature there remains a 
bath-like 72 degrees year-round. In 1983, 
this area became the Crystal River Na- 
tional Wildlife Refuge, primarily to pro- 
vide winter habitat for the Florida 
manatee. Last winter, about 300 mana- 
tees—a record number—wintered in the 
refuge. 

Thousands of snorkelers also converge 
on the refuge each winter to frolic with 
the ponderous beasts. Last year, more 
than 30,000 snorkelers and divers—about 


400 during a peak-season winter day— 
cavorted with, and in some cases ha- 
rassed, the manatees at the refuge. “Dur- 
ing the peak season,” says the refuge’s 
wildlife manager Eileen Nunez, “one 
manatee may be surrounded by six to 12 
snorklers.” To reduce the pressure on the 
beleaguered animals, the USFWS created 
three human-free zones in 1980, sanctuar- 
ies where manatees can find peace. Four 
more sanctuaries were added following a 
study conducted by University of Florida 
wildlife biology graduate student Cheryl 
Buckingham in the late 1980s. Based on 
her recommendations, the refuge added 
the sanctuaries, hired a full-time enforce- 
ment officer, and closed the refuge in win- 


Grazing on aquatic plants in shallow 
water, manatees are often injured or 
killed by speeding motorboats. 
_ Admiring divers (inset) close in on three 
Florida manatees. 


Florida Department of Environmental Protection 


ter from 7:00 p.m. to 7:00 a.m. 

Using buoys, the refuge now cordons 
off six sanctuary areas where, from No- 
vember 15 to March 31, two-legged 
swimmers are prohibited. Signs warn, 
“Manatee Sanctuary. Do Not Enter.” Ac- 
cording to Nunez, “The manatees learned 
quickly. When snorkelers start arriving, 
the manatees head right for the buoys.” 
But, she adds, some manatees remain out- 
side the sanctuaries and “people grab 
them, poke them, and ride them.” To help 
solve this problem, the refuge has pro- 
duced a video to teach snorkelers proper 
behavior around manatees, such as not 
separating a cow from its calf. Local dive 
shops are required to show the video to 
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those renting diving and snorkeling equip- 
ment. “We don’t want people diving 
down and bothering the manatees. If there 
are [manatees] on the bottom, they’re 
probably feeding, resting, or sleeping,” 
comments Nunez. 

By the end of winter, as temperatures 
warm and their food supply becomes de- 
pleted, Florida manatees begin their sum- 
mer travels, venturing out along the Gulf 
and Atlantic coasts. “They pretty much 
clean out Kings Bay to bare sand by the 
end of winter,” says Joyce Kleen, marine 
biologist at Crystal River. Some disperse 
north along the Atlantic coast while oth- 
ers head west along the Gulf coast. Most 
stick close to the shore, venturing up 
rivers and creeks to feed. 

During the summer months, manatees 
travel as-tar westvas Texas and as far 
north as Virginia. The most famous man- 
atee, nicknamed “Chessie,” went even far- 
ther. He was captured in the Chesapeake 
Bay in the spring of 1994 and transported 
in a Coast Guard airplane to Florida by 


A whale-like—not rounded—tail and a 
more down-turned snout distinguish 
this dugong from its manatee cousins. 


the USFWS, which feared that the way- 
ward sea mammal would succumb to the 
cold waters of the Chesapeake. Fitted 
with a radio transmitter to track his 
movements, Chessie was released into the 
waters off the Merritt Island National 
Wildlife Refuge near Cape Canaveral, 
Florida. More determined than ever, he lit 
out the next summer for parts north and 
reached as far as Rhode Island before 
turning back. Interestingly, mid-Atlantic 
observers calling in sightings of Chessie 
did not mistake the wandering sirenian 
for something as enchanting as a mermaid 
or siren. Rather, the most frequently used 
description was “a big gray blob,” ac- 
cording to Linda Taylor, spokesperson at 
the USFWS’s Maryland Field Office. 


Dwindling Habitat 

Because so much of their habitat has been 
destroyed, Florida manatees have had to 
use new environs. Many have come to 
rely on the warm discharges of power 
plants. “We have found 500 manatees at 
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some plants,” notes Bob Turner, marine 
biologist with the USFWS manatee recov- 
ery program in Jacksonville, Florida. One 
manatee hot spot is the Florida Power and 
Light Company plant across from Cape 
Canaveral, which offers an ample supply 
of sea grass plus added protection at near- 
by Merritt Island National Wildlife 
Refuge and the John F. Kennedy Space 
Center, where boat access is limited and 
wildlife habitat is protected. In other ar- 
eas, manatees take whatever refuge they 
can get. Some huddle around paper mills 
in northeast Florida and southeast Geor- 
gia, which discharge warm but often pol- 
luted effluent. 

Congregating around power plants may 
pose certain risks to manatees, according 
to Turner. When manatees live in close 
quarters, they are more vulnerable to dis- 
ease. “They’re all bunched up and in each 
other’s faces at a time when they’re most 
stressed,” explains Turner. Under those 
circumstances, it is easy for bacteria or 
viruses to spread. 

In addition, if a power plant shuts 
down or fails to produce sufficient warm 
water, the water temperature may drop 
dangerously low, which occurred between 
December 1989 and January 1990 during 
a prolonged cold snap. “We lost about 46 
manatees along the central east coast of 
Florida when that happened,” recalls 
Turner. 

Florida power companies have been re- 
sponsive to the needs of manatees. For ex- 
ample, after its Caloosahatchee River 
plant in Ft. Myers shut down temporarily 
in the mid-1980s, putting hundreds of 
manatees at risk, the Florida Power and 
Light Company drilled wells into the 
groundwater and installed pumps to bring 
warmer water to the surface in the event 
the plant shuts down again in winter. 
There have been no unscheduled shut- 
downs since then, but the well and pump 
system is ready if the water temperature 
drops below 66 degrees F. 

Meanwhile, manatees face other perils. 
Occasionally, they fall victim to red tide, a 
large “bloom” of protozoans that secrete 
toxins that can be ingested by manatees. 
In early 1996, 149 manatees died from a 
red tide, according to the USFWS. Mana- 
tees also drown in gill nets, or get trapped 
in canal locks or floodgates. But the 
biggest threat comes in the form of metal 
motorboat propellers: More than 90 per- 
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cent of Florida manatees bear scars from 
run-ins with boats. “Boats are the number 
one cause of manatee mortality in Flori- 
da,” according to Kleen. Scientists use the 
distinctive and plentiful scars to identify 
and track individual manatees that have 
survived such run-ins. 


Florida initiated manatee protection legis- 
lation as early as 1893, and in 1978 en- 
acted the Manatee Sanctuary Act, which 
designated the entire state as a refuge and 
sanctuary for manatees. This act makes it 
unlawful for anyone to annoy, molest, ha- 
rass, or disturb the animals and allows for 
enforcement of boat speed regulations in 
certain areas. Further protection was pro- 
vided in the early 1970s, when Congress 
enacted the Marine Mammal Protection 
Act and the Endangered Species Act—leg- 
islation that make it illegal to harass, cap- 
ture, or kill any marine mammal. Until 
recently, none of these laws proved partic- 
ularly effective in stemming the loss of 


manatees. Recent gains are likely the re- 
sult of increased public awareness, a bet- 
ter understanding of manatee population 
ecology, and greater enforcement of man- 
atee protection guidelines, such as restric- 
tions on boat speeds. 

Although the manatee is considered en- 
dangered, its population appears to be in- 
creasing in Florida. In the mid-1980s the 
lowest count tallied only 800 manatees. In 
1991, the population of manatees in Flori- 
da was about 1,850. In 1996, its numbers 
increased to about 2,275, though a dip 
followed when more than 400 died (149 
succumbed to red tide; most of the rest 
died after collisions with boats). The in- 
crease may be due both to a true increase 
in the manatee population as well as im- 
proved surveying techniques. Biologists 
are getting better at locating and counting 
manatees, thanks in good part to surveys 
conducted from planes. One reason for 
optimism about the Florida manatee is the 
increased awareness and interest of 
Floridians, who have adopted the animal 
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as their official marine mammal. 

“Floridians love them,” says O’Shea. 
“When I started working in Gainesville in 
1979, few people had ever heard of mana- 
tees. That has changed.” The manatee li- 
cense plate, much like Chesapeake Bay 
plates in Maryland, has been enormously 
successful at raising awareness and money 
to support Florida’s manatee conservation 
efforts. Sales of the $17 plates raise about 
$2.4 million each year. About half goes to 
manatee protection efforts such as census- 
es and research, and the other half helps 
fund public education programs. In addi- 
tion, the official seal of the state’s Depart- 
ment of Natural Resources features a 
manatee. 

While it would be premature to declare 
that Florida manatees have recovered, few 
marine scientists would dispute the claim 
that their numbers have at least stabilized, 
which is more than can be said for most 
endangered creatures, including the Flori- 
da manatee’s cousins. 

A quick look at the threats facing sire- 
nians in other parts of the world reveals 
that Florida manatees are doing better 


than most. Although many countries have 
enacted protective laws, they are often ig- 
nored. For example, fewer than 100 man- 
atees are thought to survive in Panama. 
Although protected by law, Panama’s 
manatees are still pursued by rifle-and 
harpoon-toting poachers. The same is true 
for the few manatees in nearby Colombia. 
Despite efforts to better protect its sireni- 
ans, Belize—one of the best remaining 
strongholds for the West Indian mana- 
tee—suffered a setback in 1996, when the 
Belize Centre for Environmental Studies 
reported that many manatees were being 
illegally killed in southern Belize and evi- 
dence of at least 35 slain manatees was 
found. 

Habitat destruction, dams, and hunting 
have all taken a toll on West African man- 
atee populations in Nigeria, Liberia, 
Cameroon, Guinea-Bissau, and other 
African countries, where data on the ex- 
tent of remaining manatee populations are 
lacking. And as Amazonian forests are 
cut, the Amazonian manatee faces threats 
to its survival. Deforestation clouds water- 
ways with silt, and nearby industry pumps 


polluting toxic effluents into the water. 
The silt builds up and can lower water 
levels, threatening manatees and their fa- 
vored food plants. Meanwhile, in coun- 
tries such as Ecuador, heavy hunting 
pressure has pushed manatee populations 
to the brink of extinction. And despite a 
very wide range, from the coastal waters 
off East Africa to Australia, the dugong 
has disappeared, or is endangered, over 
most of its former range due to hunting, 
oil spills, and capture in fish nets. The 
largest remaining concentration of 
dugongs lives in and around the northern 
coasts and rivers of Australia. 

Perhaps like the Florida manatee, these 
docile creatures can gain a following. 
Their greatest hope for avoiding the same 
fate as the Steller’s sea cow lies in the ef- 
forts of a sympathetic and committed 
public, whose struggle to save these mag- 
nificent creatures from extinction may 
some day ensure a shining future for these 
gentle giants. 

David Salvesen is a writer in Chapel 
Hill, North Carolina. 
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Pax World Fund uses a blend of carefully chosen “$0 


stocks, bonds, and government securities to seek 
income, preservation of capital, and moderate 
growth. The fund focuses on consumer basics such 
as food, clothing, and shelter, items people need in 
good times and bad. And, of course, Pax World 
Fund continues the commitment to social issues that 


1-800-767-1729 
www.paxfund.com 


Average Annual Total Returns As Of 9/30/97 
TL. ¥r: 23, (Ox S Ye: 1h. 776 


. . . . . . . 10 Yr: 10.80% VS ¥es TS82% 
made it a pioneer in socially responsible investing. 


Figures quoted represent past performance, which is no guarantee of future results. Investment return and principal value may rise or fall. For more complete informa- 
tion, including charges and expenses, please call for a prospectus which should be read carefully before investing. 
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News Flash: FONZ Flash! 

Now you can sign up on-line for an occasional e-mail 
newsletter featuring late-breaking news from FONZ and the 
Zoo, for members only. To sign up to receive FONZ Flash!, 
just send an e-mail to flash@fonz.org requesting the newslet- 
ter, and provide your e-mail address. 


FONZ Communications Intern Sought 

The Friends of the National Zoo Communications Office is 
seeking an intern to assist with ZooGoer magazine, the 
FONZ website, and public affairs relating to FONZ events. 
Applicants should be upper-level students or recent graduates 
in English, journalism, biology, or related fields. Computer 
skills are essential. Although unpaid, the internship provides 
excellent experience in writing, editing, and public affairs. In- 
terns also perform general office duties, including correspon- 


houses at their exhibits are re-roofed). The Bird House reports 


a new Kori bustard chick hatched on October 3—the first 


ever for the Zoo, which 
became the fifth to suc- 
cessfully breed this African 
species. New additions in- 
clude a pair of raggiana 
bird-of-paradise that 
should be on exhibit by 
mid- to late January. The 
Zoo’s oldest bird, the male 
Andean condor Melvin, 
had his 50th birthday in 
November; he was born in 
the San Diego Zoo on No- 
vember 5, 1947. The 


Jessie Cohen/NZP 


Zoo’s two-and-a-half-year-old Masai giraffe Amber moved to 
the African Safari Wildlife Park in Port Clinton, Ohio, on Oc- 
tober 21, 1996. Nine young rhinoceros iguanas hatched in 
mid-October at the Reptile Discovery Center; they will be dis- 
tributed to other interested zoos. 


dence, and are expected to work 30 to 40 hours per week for 
a minimum of 12 weeks. Starting and ending dates are flexi- 
ble. Interested applicants can find on-line information and an 
application form at the FONZ website at 
http://www.fonz.org/intern.htm. Those without web access 
can call 202.673.4711 between 8 a.m. and 4:30 p.m. week- 
days for an application. Spring Fever 

It’s not too early to plan ahead for these fun FONZ events: 


Animal News March 21 and 22 Seal Days 


‘On August 22, a baby Speke’s gazelle was born, bringing the April 13 African-American Family 
Zoo population to two males and two females. The young Celebration at the Zoo 

male does not yet sport antlers and can be seen, along with May 8 ZooFari for Kids 

the adults and the Zoo’s bison and Grevy’s zebras, in the May 14 ZooFari: Tigers! 


yards behind the Bird House (a temporary home while the 
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Free Talks at the Zoo Visitor Center 
January 22—Presentation of a film about coral reefs, called 
“Fragile Ring of Life,” produced by USAID. A panel will dis- 
cuss reef conservation issues following the film. 
February 19—Bats in Question booksigning (7 p.m.) and lec- 
ture (8 p.m.) by author Don Wilson. 

R.S.V.P. for these two events by calling 202.673.4801 or 
sending an e-mail to nzem053@sivm.si.edu. 


Linens Still Needed 

The Zoo’s Hospital is in need of donated towels, blankets, 
and sheets for use as padding for the Zoo’s animal patients. 
Call Tammy at 202.673.4794 if you would like to donate 
some linens. 


Coffee for the Birds 

Birds and coffee make a perfect blend thanks to a business al- 
liance created by the Smithsonian Migratory Bird Center 
(SMBC), the National Audubon Society, and the Eco Organic 
Coffee Company. Eco Organic is marketing a new bird- 
friendly coffee called Café Audubon, which is now on the 
market and sold locally at FONZ shops, Smithsonian muse- 
um shops, and Fresh Fields supermarkets. This coffee is 
grown the traditional way: without any chemical inputs and 
on coffee plantations shaded by a forest canopy favored by 
wintering migratory birds (such as Baltimore orioles and 
ruby-throated hummingbirds) as well as a wide variety of 
tropical resident birds and other wildlife. Third-party inspec- 
tors approve the coffee, using shade-coffee criteria developed 
by the SMBC. 


In many tropical countries, shade coffee has given way to 
sun coffee plantations in recent years. For sun coffee, trees are 
usually clear cut, and sun-tolerant coffee shrubs are planted in 
rows and sprayed with fungicides, insecticides, and herbicides. 
This change produces more coffee but at great cost to wildlife 
and the environment. Many coffee connoisseurs maintain that 
sun-grown coffee does not compete in taste with shade-grown 
varieties. To learn more about coffee and wildlife, see “The 
Grind over Sun Coffee,” in the July/August 1996 issue of 
ZooGoer (which can also be found on-line on the FONZ 
website at http://www.fonz.org/coffee.htm) and visit the 
Smithsonian Migratory Bird Center’s website at 
http://www.si.edu/smbe. 


Call for Volunteers 

Friends of the National Zoo (FONZ) is looking for a few 
good people eager to participate in public education programs 
at the Zoo. Volunteers will talk to Zoo visitors about animal 
facts and fictions, how we care for Zoo animals, saving en- — 
dangered species, and much more. Some will lead tours, oth- 
ers will talk to individuals or small groups. Time 
commitments vary. Volunteers should love people, animals, 
and the National Zoo. FONZ provides training and a great 
place to spend time for a good cause. For more information, 
please call 202.673.4955, or send an e-mail with a phone 
number to: volunteer@fonz.org. 


JANUARY ® FEBRUARY 1998 ¢ ZOOGOER 25 


1 Tit 200 


ODE TO AN OTTER 


Nestled within a shady enclave of the Val- 
ley Trail is one of the National Zoo’s 
most entertaining exhibits. Children press 
their noses against the glass, or peer over 
the enclosure wall trying to catch a 
glimpse of the quirky inhabitants. “Where 


are they?” “There’s one, there they are,” 
comes the cry as five furry creatures lollop 
across the grass, through a hollowed-out 
tree trunk, and one after the other tum- 
bles into the water. Torpedo like, they 
glide powerfully through the pool, diving 
down, spiraling, using their muscular tails 
for propulsion. This is the home of the 
Zoo’s Asian short-clawed otters (Aonyx 
cinerea): Sadie, JJ, Ozzie, Otto, and Uno. 
Each of the five siblings has its own 
personality and characteristics. Sadie, the 
only female and the eldest of the pack at 
seven, has assumed the alpha male and fe- 
male roles, keeping her brothers in check, 
although sometimes contested for leader- 
ship by JJ. Ozzie and Otto are known for 
being laid back while Uno, the youngest 
at five years, is also the largest due to his 
penchant for food. It seems as though 
everything in life is a game to these crea- 
tures. Always digging and playing with 
something, this mischievous bunch causes 


26 ZOOGOER ® JANUARY © FEBRUARY 1998 


Jessie Cohen/NZP 


keepers considerable work trying to main- 
tain a pleasant environment. They have 
been known to move boulders that have 
taken two keepers to shift. “They are like 
never-ending little batteries, always into 
something,” commented Belinda Reser, 
assistant curator of mammals, somewhat 
wearily. “They have all the time in the 
world to take the exhibit apart, and they 
do!” 

Among the most amphibious members 
of the weasel family, the 12 species of ot- 
ter are perfectly adapted for their lives 
both in and out of water. Their stream- 
lined, sinuous bodies make them superb 
aquatic hunters, enabling them to swim 
much faster and farther than chunky 
aquatic rodents like the beaver. The nu- 
merous stiff whiskers around the nose and 
snout—and in tufts on their elbows—are 
sensitive to water turbulence and aid an 
otter in locating prey in murky waters. 
Otters have two layers of fur consisting of 
a thick, coarse, waterproof outer coat and 
an insulating, warm inner layer made up 
of much finer, softer fur. Watch them in 
water and the otters appear to be encased 
in a silver sheen. This is in fact a film of 
air bubbles that clings to the rough outer 
hairs covering the animals. Unfortunately 
for otters, their luxurious coats have also 
proved popular with people, and as a re- 
sult, the numbers of otters worldwide 
have dropped considerably over the last 
200 years. 

The Asian small-clawed otter is the 
smallest of all the otter species and one of 
the most attractive, sporting a velvety, 
burnt umber coat, white chin and neck, 
and pink nose. This animal inhabits the 
streams and tropical forests of Southeast 
Asia. Adult Asian small-clawed otters 
build their nests in burrows along river- 
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banks or in paddy fields, and both parents 
are heavily involved in the rearing of the 
young; normally two or three pups are 
born per litter. As its name suggests, this 
otter is distinguished from other species 
by its paws. With only slight webbing and 
rudimentary, peg-like claws, their 
forepaws are amazingly sensitive and dex- 
terous and are used to locate prey in mud 
or under stones. Asian small-clawed otters 
are incredibly manual, bringing food to 
their mouths to eat, playing with it and 
anything else they can get their hands on. 
They are not great fish eaters, preferring 
instead crabs and other crustaceans, as 
well as molluscs, all of which they grab 
with outstretched forepaws. Otters are 
known to be very vocal creatures and the 
Asian small-clawed otter is no exception: 
No fewer than 12 distinct cries have been 
recorded from this territorial species, in- 
cluding different calls indicating anger 
and attack. 

Although they are often hunted for 
their pelts, it is unclear to what extent, if 
any, this species is threatened. “Little is 
known about this species in the wild and 
survey work is urgently required,” com- 
mented Paul Yoxon of the International 
Otter Survival Fund, which is based in 
Scotland. Their good looks and playful 
character have made them popular as pets 
in Malaysia, and in India and China there 
is a long tradition of training these otters 
to assist in fishing. 

As an animal living at the National 
Zoo, the Asian small-clawed otter has 
been very successful. Always popular, 
there were initial problems in breeding 
these fun-loving creatures a few years ago, 
but Belinda Reser said the Zoo now has it 
down to a “fine art.” In the past, prob- 
lems arose while attempting to wean the 
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otters at a critical point. It appeared that 
if they were not weaned by their 97th day, 
the pups’ health rapidly declined and they 
would die shortly after. By introducing in- 
teresting live food such as goldfish, shin- 
ers, and crickets, keepers were able to 


stimulate the pups to chase, which in turn 
encouraged them to eat. Sadie, JJ, Otto, 
Ozzie, and Uno, all born at the National 
Zoo, are symbols of the success of this ef- 
fort. 

At the top of the aquatic food chain 
and with an extensive distribution, both 
in terms of area and habitat, all otter 
species are highly sensitive to any form of 
disturbance, pollution, and habitat de- 
struction, making them excellent indica- 
tors for the status of the environment. 
They are truly wonderful creatures, and 
books such as Ring of Bright Water, 
Gavin Maxwell’s true story of his life with 
otters, have helped inspire generations of 
otter lovers. Whether you are lucky 
enough to see them in the wild or at the 
Zoo, otters are always otterly amazing! 

—Alexandra Feachem 
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books, naturally 


Cod: A Biography of the Fish That 
Changed the World. 1997. Mark 
een alk and Company, New 


ook—with its 
ascinating mix 
of biology, histo- 
ry, fishing tech- 


culinary lore (complete with recipes)—I 
had the feeling that I must have missed 
more than a few days of school in my 
youth. Lots more. How was it that I 
didn’t know anything about “the fish 
that changed the world”? Here are just 
a few of the things I didn’t know until I 
read Cod. 

As early as the 14th century, Basque 
fishermen were catching the cod that 
abounded in the cold waters off the 
coast of what is now New England and 
Canada’s Maritime Provinces. Being se- 
cretive, hard-nosed businessmen, they 
just never told anyone about the New 
World they’d found, leaving that to the 
vainglorious explorers who came later. 

The long sea voyages of the Age of 
Exploration were made possible in part 
by stockfish—salted, dried cod. With 
the look and texture of soft wood, 
stockfish doesn’t spoil, and is about 80 
percent protein. Stockfish can be soaked 
in water to soften it and then cooked; or 
you can just gnaw off slivers and eat. 
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Until recently, a piece of stockfish was 
the daily lunch fare of school children in 
Iceland. 

When the Pilgrims set sail for Ameri- 
ca tiey headed for asplacerearlier 
dubbed Cape Cod for the abundance of 
this fish off its shores. They intended to 
be fishermen, although none knew the 
first thing about fishing. Still, within a 
few years, New England’s first fortunes 
were being made in the lucrative cod 
trade. 

One of the thorniest issues in the ne- 
gotiations between the fledgling United 
States and Great Britain to end the Rev- 
olutionary War was fishing rights, in 
particular access to the rich Grand 
Banks fishery. 

That’s just the ancient history. Frozen 
fish sticks were invented in the 1920s to 
help Massachusetts fishermen find big- 
ger markets for their growing cod catch- 
es. Britain and Iceland fought three 
“cod wars” between 1958 and 1975, 
during which few shots were fired but 
British fishing trawlers were harassed, 
rammed, and had their nets cut by the 
Icelandic Coast Guard. And as recently 
as the early 1980s, shooting broke out 
between New England and Canadian 
fishermen over access to cod on Georges 
Bank. 

Unlike the central character in a typi- 
cal biography, the cod is a passive play- 
er, a hapless combination of features 
that made it important to people: It’s 
abundant. It’s easy to catch. It’s good to 
eat. So Cod is actually less the biogra- 


phy of a fish than it is the history of a 
relationship between people and a nat- 
ural resource. But this almost 1,000- 
year-old relationship resembles a life. It 
was born, midwifed by medieval fisher- 
men. It led a tumultuous adult career. 
And, now, it is senescent. 

The relationship between people and 
cod is dying because people asked too 
much of this fish. For at least a century, 
some people have been worried about 
the depletion of cod stocks in the North 
Atlantic. But these voices of concern 
were largely drowned out in the clamor 
of those who proclaimed that nature’s 
bounty was inexhaustible. Even while 
cod stocks were, in fact, declining, the 
decline was masked by advanced fishing 
technology that resulted in ever-larger 
harvests. Then at the end of the 1980s, 
the impossible happened: Newfound- 
land and New England cod were gone 
as commercial species. There simply 
weren’t enough of them to make fishing 
worthwhile. Without careful manage- 
ment, it’s just a matter of time before 
the same is true of cod throughout its 
range. 

Everyone should read this slender 
book, with its eclectic, colorful, but ulti- 
mately sad story of the loss of a natural 
resource, and of a relationship with the 
natural world. As the author asks, “Is 
this the last of wild food? Is our last 
physical tie to untamed nature to be- 
come an obscure delicacy like the occa- 
sional pheasant?” It seems it is. 

—Susan Lumpkin 


Good News... 


Recently, the government of the Brazilian state of Amazonas 
took a very big conservation step by creating the Amana Sus- 
tainable Development Reserve, now the world’s largest block 
of protected rainforest. The announcement came from the 
Wildlife Conservation Society on October 27, 1997. Called 
“one of the most important measures taken in the Brazilian 
Amazon in the past decade,” the block of land will join two 
other protected areas in the Central Amazon Basin, bringing 
the total to over 22,000 square miles. This will safeguard the 
region’s biodiversity and concentration of endangered species, 
such as Amazonian manatees, black caimans, river dolphins, 
anacondas, jaguars, black uakari monkeys, harpy eagles, as 
well as a variety of threatened plants. 
—Wildlife Conservation Society 


...Bad News 

Most of us think of extinction in terms of the total loss of 
species. Yet a recently published study urges us to consider 
more carefully the extermination of local populations of living 
species. The study, published in the October 24 issue of Sci- 
ence by three Stanford University scientists, estimates that in 
tropical forests alone, populations are being lost three to eight 
times faster than entire species. This may mean trouble for the 
ecosystems from which these populations disappear. As one 
of the study’s authors, Jennifer Hughes, points out, “You 
could destroy all of a species’ populations but one, and the 
species still exists. However, you would have lost the benefits 
supplied by those populations. This is a tremendously impor- 
tant dimension of biodiversity which is often ignored.” The 
study is likely to affect how many people view conservation 
efforts because it raises such questions as: How do population 
extinctions affect the course of evolution? and Which may 
have more negative impact, the loss of a localized species or 
the loss of populations that are critical to ecosystems? 


What's in a Name? 

We've all heard of animals “playing possum,” but what about 
“playing opossum?” These distinct spellings of the well- 
known marsupial’s name reflect an intriguing etymology. Na- 
tive to North America, the common opossum, (Didelphis 
virginianus) was first termed opassom by Captain John Smith 


in 1612. The Ojibway word wabassim gave rise to the Virgin- 
ian apasum, meaning white animal, and finally to the Algo- 
nquian form used by Smith. The first syllable was actually 
spoken as a grunt but remained once Smith translated opos- 
sum into written form. Over the centuries, spellings changed 
to Opassam, Ouassom, opussum, apossumes, Ospason, Opuson, 
oppassum, apossum, and finally to opossum. Further confu- 
sion arose upon discovery of Australian marsupials on Cap- 
tain James Cook’s 1770 voyage to the South Pacific. Local 
possums were assigned a common name identical to those of 
the Americas. The two groups are phylogenetically distinct, 
however. Most of the North and South American opossums 
belong to the family Didelphidae, meaning “two wombs,” 
while the family Phalangeridae includes possums native to 
Australia (the name refers to their second and third webbed 
digits). Describing marsupials from either region as “pos- 
sums” probably resulted from shortening the name, as in 
“coon” from raccoon. It was naturalist Ellis Troughton who 
in 1893 suggested we use “opossum” for the American 
species and “possum” for the phalangers of Australia. 


Recycling: It's in the Cards 

Each year after the holidays, we’re left with a stack of greet- 
ing cards from relatives and friends who’ve sent their news 
and well-wishes for the season. Some cards head for the land- 
fill while others are boxed up and stored for years in attics or 
basements. Why not consider a destination for these cards 
that won’t add to the dump or contribute to the clutter in 
your home? Many institutions have turned greeting card recy- 
cling into a creative project. Saint Jude’s Ranch, a nonprofit 
youth home in Nevada, operates such a holiday card-reuse 
program. In addition to providing counseling and opportuni- 
ties for troubled kids, the ranch lets them earn money and ex- 
perience by running a business. They cut off the front covers 
of used greeting cards, glue on a new back, and sell the result. 
You can help this agency by sending bundles of cards via UPS 
ground, or use the “bound printed matter” rate at the U.S. 
Post Office, and send to: St. Jude’s Card Recycling, 100 St. 
Jude Street, P.O. Box 60100, Boulder City, NV 89006. 


—Jennifer A. Biser 
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January Performances for Families 
at the Kennedy Center! 


Rennie Harris 
PureMovement 


Hip-hop, step, 
break dancing 
and more! As 

this electrifying 
\ dancers tumble, 
spin, and hurl 
their bodies 
through the 
air, their 
“feats of virtuosic dancing 
[bring] down the house” (The Washington Post). 
Come dressed to move for the performance on Sat., 
Jan. 17, at 1:30 p.m. and join a free post-performance 
family movement workshop! — 


Fri., Jan. 16, at 7:30 p.m. 
Sat., Jan. 17, at 1:30* & 7:30 p.m. 
Sun., Jan. 18, at 1:30 & 4 p.m. 


The Color of Justice 


It was one of the most 
nation’s history: the 


in Brown v. Board of 
Education ending 
school segregation. In 
this gripping drama, 
Theatreworks/USA 
shows how a 
courageous young girl and a gifted attorney (and 
future Supreme Court Justice), 
Thurgood Marshall, 
struggled to win justice. 


Fri., Jan. 23, at 7 p.m. 
Sat., Jan. 24, at | 

& 3* p.m. 
Sun., Jan. 25, at | p.m. 


important events in our 


Supreme Court decision 


NSO Ensemble: 
‘*Science Meets Music”’ 


“Hear” biology, chemistry, and even math as cellist 
Yvonne Caruthers leads a mixed ensemble of NSO 
musicians in this fascinating program that 
demonstrates relationships between science and 
music. You don’t want to miss this multi-media 
presentation! Recommended for children ages 9 and 
up and their families. 


Sat., Jan. 17, at Il a.m. & | p.m. 


The Impossible Balance 


While balancing precariously on unicycles and 
tightropes or managing a “balanced diet” of juggled 
vegetables, the bulb-nosed clown Sole falls victim to 
the perils of gravity. This hilarious show combines 
acrobatics, original music on instruments ranging 
from African drums to toy pianos, and is a truly 
inspiring lesson in elementary physics for young 
audiences. 


Fri., Jan. 30, at 7 p.m.; Sat., Jan. 31, at | 1 a.m. 
& |* p.m.; Sun., Feb. I, at | p.m. 


Tickets on sale now at the Kennedy Center box office or charge by phone (202) 467-4600 


“Interpreted in sign language 


The Kennedy Center 


Visit the Kennedy Center Home Page at http://kennedy-center.org 


nt 


Books & Lyrics by Tom Eyen ¢ Music by Henry Krieger 


The Smash Hit Musical Winner of 
6 Tony Awards @ 2 Grammy Awards 


At the Kennedy Center January 20-February 15 


Tickets on sale now at the Kennedy Center box office or charge by phone 


(202) 467-4600 


Visit the Kennedy Center Home Page at http://kennedy-center.org 


TheKennedy Center : : tra 


